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REMARKS 



Reconsideration of this application, as amended, is respectfully 



requested. Claims 1-31 are pending. 



I. 



Species Election Requirement 



\ 



In response to the species election requirement, applicants elect the 



species 5-(5-methoxy-l ,3-dioxo-l ^-dihydro-isoindol^-ylmethylj^-foxalyl-amino)^,/- 
dihydro-5H-thieno[2,3-c]pyran-3-carboxylic acid. The elected species is recited in 
claim 27, lines 3 and 4. 

II. Amendments ■ . ' 

Claims 1 , 3-8 and 28 are also amended to correct clerical errors. 



in paragraph IV, and to correct an obvious misspelling of "site" at paragraph VI. 

Claim 3 is amended to correct the spacing in the term "features VI 
through XXXVII" in paragraph V. 

Claim 4 is amended to correct an obvious misspelling of "from" in the 



Claim 1 is amended to correct the spacing in the term "interacts with 



first line. 



— " Serial No: 09/659 t 622" 

Response to Species Election Requirement 
and Preliminary Amendment 



Dbckef No. 07767T H462US1 
Page 50 



Claim 5 is amended to correct the distance recited in paragraph IV. 
Support for this amendment is found in the application as filed, for example at 
page 27, lines 5-8. 

Clajm 6 is amended to correct the punctuation at line 2. 

Claims 7 and 8 are amended to correct the spacing in the term "a 
carboxylic acid" at paragraph II. ^ 

Claim 28 is amended to correct the spacing of the term "claim 1 ." 
i Claims 1 , 3, 5 and 6 are also amended to add a period at the end of 

the claim. 

The amendments to claims 29 and 30 address the Examiner's concerns 
expressed during a telephone conference of November 12, 2002. 

Claim 29 is amended at the request of the Examiner to delete the 
phrase "including a human." New claim 31 recites the method of claim 29 wherein 
the mammal is a human. 

Claim 30 is amended at the request of the Examiner to delete "various 
forms of cancer and malignant diseases," and instead recite "cancers." This is not a 
narrowing amendment. The term "cancers" covers. all diseases characterized by 
malignant neoplasm. See, e.g., Stedman S Medical Dictionary: p. 268 (1995) (Exhibit 
A) ("Cancer" defined as "any of various types of malignant neoplasms, most of 
which invade surrounding tissues, may metastasize to several sites, and are likely to 
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recur after attempted removal and to cause death of the patient unless 
adequately treated."). ■ < 



III. Conclusion 



All claims .1-31 are believed to be in condition for allowance. 



Favorable action is earnestly solicited. 



Respectfully submitted, 



DARBY & DARBY, P.C. 
Post Office Box 5257 . 
New York, NY 10150-5257 
Phone (212) 527-7700 
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jhnC. Todaro 
Rttg. No. 36,036 
Attorney for Applicants 
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PROTEIN TYROSINE PHOSPHATASE AND/OR OTHER PTPASES WITH AN ASP 
RESIDUE AT POSITION 48 



MARKUP TO PRELIMINARY AMENDMENT 

Hon. Commissioner of ^ January 27, 2003 

Patents and Trademarks 
Washington, DC 20231 

Sir: 

Pursuant to 37 C.F.R. §1.121 (c)(l)(ii), please amend claims 1,3-8 and 
29-30 as follows. 



IN THE CLAIMS 

1 . (Amended) A method of inhibiting at least one intracellular or membrane- 
associated PTPase that has aspartic acid (Asp) in position 48 using the 
numbering for PTP1 B, the method comprising exposing the PTPase to an 
inhibitor compound which fits spatially into the active site and the vicinity 
thereof, said compound comprising the following features and moieties: 

I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and a hydrogen bond with a hydrogen atom 
donated by the backbone amide nitrogens of arginine 221 and 
glycine 220 such that the distance between the centroid of /the 

" phosphate isostere group and (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 backbone amide 
nitrogen ranges from 3.5-4.2 A, and (III) said glycine 220 backbone 
amide nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 

selected from the following 5-membered heterocycles 
H o P 

N ; N JN 0'V OH , S'V 0H ,HN'V 0H , "fV 

H Q 

n' n -s=o q- V OH s'V 0H n' V° H ' n' V SH 

^6 ^>=N y=N f-O /-0 

H 



p- 0 " >r fr™ >r >f 



O 

n 

H f s b 



wherein said acid or said isostere group forms a. salt bridge to the 
side chain amino group of lysine 120 wherein the distance between 



the centroid of said carboxylic acid or carboxylic acid isostere and " 
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the side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; 
' and. 

III. a hydrophobic group that interacts with the aromatic ring of tyrosine ^ 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; 

and at least one, of features IV through V: 

IV. a hydrophobic group that [interactswith] interacts with the aromatic 
ring of phenylalanine 182 such that the distance between the 
centroid of said hydrophobic group and the centroid of the aromatic 
ring of said phenylalanine 182 ranges from 4:4-5.1 A; and 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A; and 

one or more of the following features VI-XXXVII: 

VI. an amino group which forms a salt bridge to the [site] side chain 1 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of 
saijd [site] side .chain carboxylic acid group of aspartic acid 48 ranges 
from 3.4-4.1 A; and 

VII. two oxygen atoms which form hydrogen bonds via a water molecule 
to the side chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3. 6 A and that the 
distance between said water molecule ,and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 



Serial No. 09/659,622 Docket No. 0776/1 H462 

Markup to Preliminary Amendment ^ Page 3 



and that the distance between said two oxygen. atoms ranges from 
2.5-3.0 A; and 

VIII. a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the methylene groups of 
said tyrosine 46 ranges from 4.4-5.1 A; 

IX. a hydrophilic group that forms a hydrogen bond or forms a salt 
bridge with aspartic acid 181 such that the distance between the 
centroid of said' hydrophilic group and the centroid of the carboxylic 
acid of said aspartic acid 181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atom's of arginine 47 such that the distance 
between the. centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 is 4.7-5.2 A and the centroid of 
the methylene side chain atoms of said arginine 47 ranges from 4.5- 
5.5 A; • , 

XI. a hydrophilic group that forms a hydrogen bond with the one or 
more hyaYogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic, 
group and the guanidinium group of said arginine 47 ranges from 2.7- 

- 3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of / 
arginine 47 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said arginine 47 is 2 ranges from. 7- 
4.0 A; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated-by the backbone amibe nitrogen of-aspartic-acid-48 - 
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such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV; a hydrophilic group that interacts with the backbone amide 

carbonyl group of asparagine 44 such that the distance between the 
, centroid of said hydrophilic group and the amide carbonyl group of 
said asparagine 44 ranges from 2.7-4.0 A; i 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 

. group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that. forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that reaches a proximity interacts with the side 
chain methylene groups of arginine .45. such that the distance 
between the centroid of said hydrophilic group and the centroid of 
the methylene groups of said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the 

distance between the centroid of said hydrophilic group and the 

' ' .1 

amide carbonyl group of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and. the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; ' 
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XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine. 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 1 8 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; • • ' 

XXIV. a hydrophilic group that forms.a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 19 such that the distance 
between the centroid of said hydrophilic group and the amide 

v carbonyl group of said leucine 1 1 9 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 

. 262 ranges from 2.7-4.0 A; 
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XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 

i 

atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2,7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of - 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; 

XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium . 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of, 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium . 
group of arginine 24 such that the distance between the centroid of 
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I 



said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 1 

XXXIII. a hydrophilic group that forms a hydrogen bond with the 
backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges 
from 2.7-3.5 A; < 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between-the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 

, centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 such 
that the distance between the centroid of said hydrophobic group 
and the cenfroid of the aromatic group of said phenylalanine 52 
ranges from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that theidistance between the centroid of said hydrophobic group, 
and (i) the centroid of the side chain of said methionine 258 ranges 

from-4.-l--7T2-AT(ii) the centroid of said glycine 259 ranges frorrr4.7--7.7 - 
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A, and (iii) the centroid of the side chain of said phenylalanine 52 
ranges from 4.1-9.1 A[;]. > - ' « 

3. [Amended) A method of inhibiting at least one PTPase selected from the 
group consisting of PTP1 B, TC-PTP another PTPas^ that are structurally similar 
to PTP1 B comprising exposing said PTPase to a compound that fits spatially 
into the active site of said PTPase and the vicinity therof , said compound 
comprising the following features and moieties: 

I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and interacts with a hydrogen atom donated 
by the backbone amide nitrogens of arginine 221 and glycine 220 
such that the distance between the centroid of the phosphate 
isostere group and (I) the centroid of said guanidinium group ranges 
from 3.50-4.20 A, (II) said arginine 22 T backbone amide nitrogen 
ranges from 3.5-4.2 A, and (III) said glycine 220 backbone amide 
nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
selected from the following 5-membered heterocycles 



H 



n; n jn o'V oh ^V oh hn-V° h HN'\ 

J>-ti )=J )=1 /1* N ' 



H Q ** 

N' N S=0' o'V° H <V° H N'V° H N \\'V J 

^/-6 .^n ^/-o - y-o . 



H 

N -"Voh hn- V 0H (T N V OH OH ^"V 0 



H 



^0* 
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wherein said acid or acid isostere group forms a salt bridge to the 
side chain amino group of lysine 120 such that the distance between 
the centroid of said carboxylic acid or carboxylic acid isostere and 
the side, chain nitrogen atom of said lysine 120 ranges from 3.4-4.1 A; 
and 

III. - a hydrophobic group that interacts with the aromatic ring of tyrosine 

46 such that the distance between the centroid of said hydrophobic . 
(' group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A;'and one or more of the following features IV and V: 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 1 82. such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; and/or 

V. a hydrophobic group that interacts with the imidazole ring of 
histidine 182 such that the distance between the centroid of said 
hydrophobic group and the centroid of the aromatic ring of said 
histidine 182 ranges from 4.4-6.5 A; and 

\ 

one or more of the following [featuresVI] features VI through XXXVII: 

VI. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance ' -- 
^fwee^the^ 
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said side chain carboxylic acid group of aspartic acid 48 ranges from 

3.4- 4.1 A; and 

VII. two oxygen atoms which form hydrogen bonds via a water molecule 
to the side chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two oxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 

2.5- 3.0 A; and ' ' \ ■ \ 

a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the methylene groups 
of said tyrosine 46 ranges from 4.4-5.1 A; 

a hydrophilic group that forms a salt bridge with aspartic acid 181 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 
181 ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 arid the 

methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
rangeHfc^~4V5 r 5V5'"Af"* ; . : ~r 

Serial No. 09/659,622 , Docket No. 0776/1 H462 

Markup to Preliminary Amendment t Page 1 1 



VIII. 



IX. 

v.. 



• XI, a hydrophilic group that^ forms a hydrogen bond with the one or 

more hydrogen atoms donated by the guanidinium group of arginine 
' . 47 such that the distance between the centroid of said hydrophilic 

group and the guanidinium group of said arginine 47 ranges from 2.7- 

3.5 A; ■ ' ' :.' 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid of said hydrophilic group 
and the amide nitrogen group of said arginine 47 ranges from 2.7-4.0 

A; .. :.. ^ 

- . i 

■ XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of aspartic acid 48 
such that the distance between the centroid of said hydrophilic 
group and the amide niirogen group of said aspartic acid 48 ranges 
' from 2,7-4,0 A; 

XIV. a hydrophilic group that forms a hydrogen bond witfythe backbone 
] amide carbonyl group of asparagine 44 such 'that the distance" 
between the centroid of said hydrophilic group and the amide . 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; ■* 

.'-*"* 

XV. a hydrophilic group that forms a hydrogen bond, with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 

. ■ such thaf the distance between the centroid of said hydrophilic 
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group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; , 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

' XVII. a hydrophobic group that interacts with the side chain methylene 

groups of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
v J amide carbonyl group of arginine 45 such that the distance between 

-the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; / 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino' group of said lysine 
41 ranges from 2.7 : 4.0 A; 

i 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 4.1 such, thatthe distance between the centrdd of 
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"J s ' 

said hydrophilic group. and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 118 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a' hydrogen bond with the backbone 
amide carbonyl group of leucine 119 such that the distance : " 
between the centroid .-of said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond .with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of. 
glutqmine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutqmine 
262 ranges from, 2.7-4.0 A; - ' 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 

s ■ . 

• \ • - - 

atom donated by the. backbone amide group nitrogen of glycine 
- 259 such that the distance between the centroid of said hydrophilic 
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group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; ^ 

XXVIII. a hydrophilic group that forms a salt bridge with -the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine. 24 

• such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic-group that forms a salt bridge with the guanidinium . 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group 
of said arginine 24 ranges from 2.7-4.0 A; ; . ; 
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XXXII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24' ranges from 4.4-5.1 A; 

XXXIII. a hydrophilic group that forms g hydrogen bond with the backbone 
amide carbonyl group of aspartic acid 48 such that the distance 
between the centroid of said hydrophilic group and the backbone 

amide carbonyl group of said aspartic acid 48 ranges from 2.7-3.5 A; 

i 

XXXIV. a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; ~ 

XXXVI. a hydrophobic group* that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 

■ XXXVII.a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 
that the distance between the centroid of said hydrophobic group 
. -andJhexentroidjDfJh 
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from 4.1-7.2 A, the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the centroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A[;L 

4. (Amended) A method of inhibiting at least one PTPase selected [form] from 

the group consisting of PTP1B, TC-PTP and other PTPase that are structurally 
similar to PTP1 B comprising exposing said PTPase to a compound that fits 
spatially into the active site of said PTPase and the vicinity thereof, said 
compound comprising the following features and moieties: 

I. an oxalylamide which forms a salt bridge to the guanidinium group 
of arginine 221 and forms a hydrogen bond with a hydrogen atom 
donated by the amide nitrogeris of arginine 221 and glycine 220 such 
that the distance between the centroid of the carboxylic acid group 
of said oxalylamide group and- (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen 
ranges from 3.5-4.2, A and the distance between the amide carbonyl 
group of said oxalylamide group and the said glycine 220 amide 
nitrogen ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) carboxylic acid isostere group 
selected from the following 5-membered heterocycles 
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H ' O 

-N. ,N V oh nH ,N V OH °5s 

N N 0 V OH S V HN V HN _ 

/-n )*=> r r >n' 

Ho* 

N 'V 0H hn'V 0H <cV 0H ^cV 0H (fV° 



H r s o 



wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; and 

. ' . ■ ■. ,■ . ■ ; / y . - 

III. a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring o,f said tyrosine 46 ranges 
from 4.4-5.1 A; and 

at least one of the following features IV and V: 

IV. . a hydrophobic group that interacts with the aromatic ring of 



phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of sc 
phenylalanine 182 ranges from 4.4-5.1 A; and/or 



V. a hydrophobic group that interacts with the imidazole ring of histidine 
— - 1 i 82such that -the-distanee-between-the centroid-of said-hydrophobic- 
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group and the centroid of the aromatic ring of said histidine 1 82 
ranges from 4.4-6.5 A; and . 

at least one of the following features VI through XXXVII: 

VI. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of. 
•said side chain carboxylic acid group of aspartic acid 48 ranges from 

3.4- 4.1 A; and 

VII. two oxygen atoms which forms hydrogen bonds via a water 

molecule to the side chain carboxylic acid group of aspartic acid 48 

such that the distance between the two oxygen atoms and the 

centroid. of said water molecule ranges from 2.5-3.6 A and that the 

distance between said water molecule and the centroid of said side 

. • • - • • -.>...„ 

chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 

and that the distance between said two oxygen atoms ranges from 

2.5- 3.0 A; and 



VIII. a hydrophobic group that interacts with the side chain methylene 
groups- of tyrosine 46 such that the distance between the centroid of 
said hydrophobic group and the centroid of the methylene groups 
of said tyrosine 46 ranges from 4.4-5.1 A; 

IX. a hydrophilic group that forms a hydrogen bond with aspartic acid 
18T sTich"thaTthe dist^ 
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group and the centroid of the carboxylic acid of said aspartic acid 
181 ranges from 4,4-5.1 A; ' 

a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and. the centroid of 
the aromatic ring of saipl tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; * v 

XI. a hydrophilic group that forms a hydrogen bond with the;one or 
more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 
3.5 A; 

XII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid" of said hydrophilic group 
and the amide nitrogen group of said arginine 47 ranges from 2.7-4.0 

o 

a; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide nitrogen, of aspartic acid 48 

such that the distance between the centroid of said hydrophilic* 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 
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x. 



/ 



a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 27-4.0 A; 

c 

a hydrophilic group that forms a hydrogen bond with one or. more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; . 

a hydrophobic group that interacts with the side chain methylene , 
groups of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between 
the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
; hYdrbxy~g7oTjp of "tyrosineT6Tuch" that tfrerdisfa nce/~between~the 
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XIV. 



XV. 



XVI. 



XVII. 



• 



centroid of said hydrophilic group and the hydroxy group of said 
v tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such^that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; v 

XXL a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

i 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 1 1 9 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; - - 
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XXV. a hydrophilic group that forms a hydrogen bond with the one of the • 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

v, " ... 

XXVI. a. hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid. of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 

, ■ 27-4.0 A; . \ 

'* '' " • • . ^ ■ ' . 

XXVII. d hydrophilic group that forms a hydrogen bond with ohe or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the -centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; , 

XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of- 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 1 
of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4^5.1 A; 
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XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 J 

. such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XXXI La hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
^said arginine 24 ranges from 4.4-5.1 A; 

XXXIILa hydrophilic group that forms a hydrogen bond with the 

backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges 
from 2.7-3.5 A; \ < ' ■ 

XXXIV.a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 
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XXXV. a hydrophobic group that interacts with glycine 259,such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; • 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or / 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine 52 being part of a hydrophobic pocket such 

^ that the distance between. the centroid of said hydrophobic group 

v. 

and the centroid of the side chain of said methionine 258 ranges 
from 4.1-7.2 A, the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the centroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A; 

• v 

5. (Amended) A method of inhibiting a PTPase selected from the group 
consisting of PTP1 B, TC-PTP and other PTPases that are structurally similar to 
PTP1 B comprising exposing said PTPase to a compound that fits spatially into 
the active site of said PTPase and the vicinity thereof, said compound 

comprising the following features and moieties: 

I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and interacts with a hydrogen atom donated 
by the backbone amide nitrogens of arginine 221 and glycine 220 
* sucTTthat the distance between "the~centroid"o'f the phosphate^ 

Serial No. 09/659,622 Docket No. 0776/1 H462 

Markup to Preliminary Amendment Page 25 



/ 



isostere group and (I) the centroid of said guanidinium group ranges 
from 3.50-4.20 A, (II) said arginine 221 backbone amide nitrogen 
ranges from 3.5-4.2 A, and (III) said glycine 220 backbone amide 
nitrogen ranges from 2.7-3.5 A; and 



II. (a) a carboxylic acid group or (b) a carboxyliqacid isostere group 
selected from the following 5-membered heterocycles 



H 



N'% 0'V 0H S'V° H HN'V 0 " HN 5S 



y y y y >m° 



Ho 



N' N S=0 o' N ^ OH S'V° H N'V 0H N \\V SH 

A° )=" . r° / 0 



N -v OH .N^o 



N - r oH HN w r- ^yoH <y™ fr 
r s / r° r* as 



wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the . 
side chain nitrogen atom of said Lysine 120 ranges from 3.4-4.1 A; and 

a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that<the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and 

at lest one of the- following features IV and V: 
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IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that. the distance between the cenjroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from [3.55.11 4.4 - 5.1 A; and/or ^ 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine '1 82 is 4.4- 
,6.5 A; and one or more of the following features VI-XXXVII ; 

\ VI. two oxygen atoms which form hydrogen bonds via a water molecule 

.... . - • , . ' ; i . 

to the side chain carboxylic acid group of aspartic acid 48 such that 
• the distance between each of the two oxygen atoms and the, 

centroid of said water molecule ranges from 2.5-3.6 A and that the 
■ distance between said water molecule and the centroid of said side 
• . chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
and that the distance between said two oxygen atoms ranges from 
2.5-3.0 A; ' ' > 

VII. an aminogroup which forms a salt bridge to the side chain 

carboxylic acid group of aspartic acid 48 such that the distance 
between the nitrogen atom of said amino group and the centroid of ; 
said side chain carboxylic acid group . of aspartic acid 48 is 3.4-4.1 A; 

VIIL a hydrophobic group that interacts with the side chain methylene 
groups of tyrosine 46 such that the distance between the centroid of 

said hydrophobic group and the centroid of the methylene groups- 

— - ^ofTaid'tyrosin'e"^ ^ ~~ 
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IX. a hydrophilic group that forms a hydrogen bond with aspartic acid 
181 such that' the distance between the centroid of said hydrophilic - 
group and the centroid of the carboxylic .acid of said aspartic acid 
181 ranges from 4.4-5.1 A; 

t • 

X. a hydrophobic group that interacts with tyrosine 46 and the 

methylene side chain atoms of arginine 47 such that the distance 

between the centroid of said hydrophobic group and the centroid of 

■v . the aromatic ring of said tyrosine 46 ranges from 4.7-5.2 A and the 

\ / " 

centroid of the methylene side chain atoms of said arginine 47 

. ranges from 4.5-5.5 A; 

XI. a hydrophilic group that forms a hydrogen bond with the one or 

. . more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges from 2.7- 

3.5 A; ' ' ... . 

XII. a hydrophilic group that forms a hydrogen bond wjth. the hydrogen 
atom donated by the backbone amide nitrogen of arginine 47 such 
that the distance between the centroid of said hydrophilic group 
andlhe amide nitrogen group of said arginine 47 ranges from 2.7-4.0 

A; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
-atom donated by the backbone amide nitrogen of aspartic acid 48 

such-that-the-distance-between-the~centroid-of-said-hydrophilic 
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group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group^and the amide 

o 

carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium ... 
group of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 45 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of arginine 45 such that the distance between) 

the centroid of said hydrophilic group and the amide carbonyl group 

: _ . o . _ \J 

of said arginine 45 ranges from 2.7-4.0 A; " " 
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XIX. a hydrophilic group' that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centrdid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

XX. a hydrophilic group that forms a hydrogen bond with the side chain 
amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said lysine 
41 ranges from 2.7-4.0 A; 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 Ai f , 

XXII. a hydrophobic group that interacts with the side chain methylene 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A;. 

XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and theYiydroxy group of said 
serine 1 18 ranges from 2.7-4.0 A; A 

XXIV. a hydrophilic group that forms a- hydrogen bond with the backbone 
~ dmide'c 
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between the centroid ot said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 
2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 
arginine 254 ranges from 2.7-4.0 A; 

XXVIII. a hydrophilic group that forms a salt bridge with ■the'guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 

_ _ gf 0U p S - 0 f argjnineT'254 such that the~distance~between the centroid 
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of said hydrophilic group and the centroid of the methylene groups 
of said arginine 254 ranges from 4.4-5. 1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; 

/ ' . 

XXXI. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid qf the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XXXII. a hydrophobic group that interacts with the side chain methylene 

. groups of arginine 24 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XXXW.a hydrophilic group that forms a hydrogen bond with the 

backbone amide carbonyl group of aspartic acid 48 such that the 
distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges, 
from 2.7-3.5 A; 

XXXIV.a. hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
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hydrophobic group and the centroid of th§ side chain of said 

'' ' o . 

methionine 258 ranges from 4.5^6.2 A; . y 

XXXV. a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; ' 

i 

XXXVI. a hydrophobic group that interacts with phenylalanine 52 such that 
the distance between the centroid of said hydrophobic group and * 

v the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 

XXXVII. a hydrophobic group that interacts with methionine 258, glycine 
259 and phenylalanine "52 being part of a hydrophobic pocket such 
that the distance between the centroid of, said hydrophobic group 
and the centroid of the side chaiq of said methionine 258 ranges 
from 4.1-7.2 A, the centroid of said glycine 259 is 4.7-7.7. A, andThe 

. centroid of the side chain of said phenylalanine 52 ranges from 4.1- 
9.1 A[;L 

6. (Amended) A method of inhibiting a PTPase selected from the group 
consisting of PTP1 B[.] £ TC-PTP and other PTPases that are structurally similar to 
PTP1 B comprising exposing said PTPase to a compound that fits spatially into 
the active site of said PTPase and the vicinity thereof, said compound 
comprising the following features and moieties: 
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I. an oxalylamide which forms a salt bridge to the guanidinium group 
of arginine 221 and interacts with a hydrogen atom donated by the 
amide nitrogens of arginine 221 and glycine 220 such that the 
distance between the centroid of the carboxylic acid group of said 
oxalylamide group and (I) the centroid of said guanidinium group 
ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges 
from 3.5-4.2 A and the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide nitrogen 
ranges from 2.7-3.5 A; and 



II. (a) a carboxylic acid group or (b) a carboxylic acid isostere group 
1 selected from the following 5-membered heterocycles 

H O 9 

N N O ^ OH S V- OH HN ^ OH HN _ 

H H H H . 



N S'° 


o N V OH 

\ 


s'V 0H 




pr s " 




HN'V OH 


fir™ 


pr 


&° 

/ H 



o 

s ' 1 

wherein said acid or said isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said Lysine 120 ranges from 3-4-4.1 A; and 
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III. a hydrophobic group that interacts with the aromatic ring of tyrosine 
46 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said tyrosine 46 ranges 

from 4.4-5. 1 A; and at least one of the following features IV and V 

■ ■ ■ 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine ! 82 such that the distance between the centroid of 
said hydrophobic group and the centroid of the. aromatic ring of said, 
phenylalanine 182 ranges from 4.4-5.1 A; and 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A; and at least one of the following features VI 
through XXXVII: 

VI. ' two oxygen atoms which form hydrogen bonds via a water molecule 

to the side chain carboxylic acid group of aspartic acid 48 such that 
the distance between each of the two.pxygen atoms and the 
centroid of said water molecule ranges from 2.5-3.6 A and that the 
distance between said water molecule and the centroid of said side 
chain carboxylic acid group of aspartic acid 48 ranges from 2.5-3.6 A 
- and that the distance between said two oxygen atoms ranges from 
2.5-3.0 A; and > 

VII. an amino group which forms a salt bridge to the side chain 
carboxylic acid group of aspartic acid 48 such that the distance 

— -between-the-nitrogen atom"of-said'amino"group~and"the"centroid'of~ 
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Sjdid side chain carboxylic acid group of aspartic acid 48 ranges from 
; 3.4-4.1 A; ' 

VIII. a hydrophobic group* that interacts with fhe side chain 
methylene groups of tyrosine 46 such that the distance between the 
centroid of.said hydrophobic group and the centroid of the _ . 
methylene groups of said tyrosine 46 ranges from 4.4-5.1 A; 

/ 4 , ' ' ' ■ ' r • 

IX. a hydrophilic group that forms a hydrogen bond with aspartic acid * 
181 'such that the distance between the centroid of said hydrophilic 
group and the centroid of the carboxylic acid of said aspartic acid 
181 .ranges from 4.4-5.1 A; 

X. a hydrophobic group that interacts with tyrosine 46 and the 
methylene side chain atoms of arginine 47 such that the distance 
between the centroid of said hydrophobic group and the centroid of 
the aromatic ring. of said tyrosine 46 ranges from 4.7-5.2 A and the 
centroid of the methylene side chain atoms of said arginine 47 
ranges from 4.5-5.5 A; * 

• - . ■! ■ ■ ■ " ' 

XI. ., a hydrophilic group that fprms a hydrogen bond with the one or 

more hydrogen atoms donated by the guanidinium group of arginine 
47 such that the distance between the centroid of said hydrophilic 
group and the guanidinium group of said arginine 47 ranges frpm 2.7- 
. < 3.5 A; "'. ■ ; f ■ 
*j ■ 

XII. a hydrophilic, group that forms a hydrogen bond with the hydrogen 
. : ^ "atom~don"ate'd"by : th"e"b*ackbone~amide^nitrogen~of~^arginin 
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such-that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said arginine 47, ranges from \ 
2.7-4jOA; 

XIII. a hydrophilic group that forms a hydrogen bond with the hydrogen 
/ < atom donated by the backbone amide nitrogen of aspartic acid 

48 such that the distance between the centroid of said hydrophilic^ 
group and the amide nitrogen group of said aspartic acid 48 ranges 
from 2.7-4.0 A; 

XIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of asparagine 44 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said asparagine 44 ranges from 2.7-4.0 A; 

XV. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the guanidinium group of arginine 45 
such that the distance between the centroid of said hydrophilic 
group and the centrojd of the guaniciinium group of said arginine 24 
ranges from 2.7-4.0 A; 

I . 

XVI. a hydrophilic group that forms a salt bridge with the guanidinium 

i 

group of arginine 45 such that the distance between the centroid of 
( said hydrophilic group and the centroid of the guanidinium group of 
said arginine 24 ranges from 2.7-4.0 A; 

XVII. a hydrophobic group that interacts with the side chain methylene 

— groups-of arginine 45 such-that the distance-between the centroid of 
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said hydrophilic group and the centroid of the methylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 

XVIII. a hydrophilic group that ( forms a hydrogen bond with the backbone- 
amide carbdnyl group of arginine 45 such that the distance between 
the centroid of said hydrophilic group and the amide carbonyl group 
of said arginine 45 ranges from 2.7-4.0 A; v 

XIX. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of tyrosine 46 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
tyrosine 46 ranges from 2.7-4.0 A; 

• * 

XX. . a hydrophilic group that forms a hydrogen bond with the side chain 

amino group of lysine 41 such that the distance between the 
centroid of said hydrophilic group and the amino group of said Ij/sine 
41 ranges from 2.7-4.0 A; ' ' ' ■ 

XXI. a hydrophobic group that interacts with the side chain methylene 
groups of lysine 41 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said lysine 41 ranges from 4.4-5.1 A; 

XXII. a hydrophobic group that interacts with the side chain methylene . • 
groups of leucine 88 such that the distance between the centroid of 
said hydrophilic group and the centroid of the methylene groups of 
said leucine 8 ranges from 4.4-5.1 A; 
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XXIII. a hydrophilic group that forms a hydrogen bond with the side chain 
hydroxy group of serine 1 18 such that the distance between the 
centroid of said hydrophilic group and the hydroxy group of said 
serine 1 1 8 ranges from 2.7-4.0 A; 

XXIV. a hydrophilic group that forms a hydrogen bond with the backbone 
amide carbonyl group of leucine 119 such that the distance 
between the centroid of said hydrophilic group and the amide 
carbonyl group of said leucine 1 19 ranges from 2.7-4.0 A; 

XXV. a hydrophilic group that forms a hydrogen bond with the one of the 
hydrogen atoms donated by the side chain amide nitrogen of 
glutamine 262 such that the distance between the centroid of said 
hydrophilic group and the amide nitrogen group of said glutamine 
262 ranges from 2.7-4.0 A; 

XXVI. a hydrophilic group that forms a hydrogen bond with the hydrogen 
atom donated by the backbone amide group nitrogen of glycine 
259 such that the distance between the centroid of said hydrophilic 
group and the amide nitrogen group of said glycine 259 ranges from 

^ 2.7-4.0 A; 

XXVII. a hydrophilic group that forms a hydrogen bond with one or more 
hydrogen atoms donated by the side chain guanidinium group of 
arginine 254 such that the distance between the centroid of said 
hydrophilic group and the centroid of the guanidinium group of said 

. arginine 254 ranges from 2.7-4.0 A; 
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XXVIII. a hydrophilic group that forms a salt bridge with the guanidinium 
group of arginine 254 such that the distance between the centroid of 
said hydrophilic group and the centroid of the guanidinium group of 
said arginine 254 ranges from 2.7-4.0 A; 

XXIX. a hydrophobic group that interacts with the side chain methylene 
groups of arginine 254 such that the distance between the centroid 
of said hydrophilic group and the centroid of the methylene groups 

o ( 

of said arginine 254 ranges from 4.4-5.1 A; 

XXX. a hydrophilic group that forms a hydrogen bond with one or more " 
hydrogen atoms donated by the guanidinium group of arginine 24 
such that the distance between the centroid of said hydrophilic 
group and the centroid of the guanidinium group of said arginine 24 
ranges from 2.7-4.0 A; - 1 

XXXI. a hydrophilic group that forms a salt bridge with the 
guanidinium group of arginine 24 such that the distance between the 
centroid of said hydrophilic group and the centroid of the 
guanidinium group of said arginine 24 ranges from 2.7-4.0 A; 



XXXII.a hydrophobic group that interacts with the side chain methylene 
groups of arginine 24 such that the distance between the centroid of 



XXXIII.a hydrophilic group that forms. a hydrogen bond with the 

. _ . bqckbQne_amide-carbonyl-group of-aspartie ac-id-48-such that the-— 



said hydrophilic group and the centroid of theitiethylene groups of 
said arginine 24 ranges from 4.4-5.1 A; 
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distance between the centroid of said hydrophilic group and the 
backbone amide carbonyl group of said aspartic acid 48 ranges 
from 2.7-3.5 A; 

XXXI V.a hydrophobic group that interacts with the side chain atoms of 
methionine 258 such that the distance between the centroid of said 
hydrophobic group and the centroid of the side chain of said 
methionine 258 ranges from 4.5-6.2 A; 

XXXV.a hydrophobic group that interacts with glycine 259 such that the 
distance between the centroid of said hydrophobic group and the 
centroid of the alpha-carbon atom of said glycine 259 ranges from 
4.5-6.2 A; 

XXXVLa hydrophobic group that interacts with phenylalanine 52 such that 
the distance between: the centroid of said hydrophobic group and 
the centroid of the aromatic group of said phenylalanine 52 ranges 
from 4.1-9.1 A; or 

XXXVII.a hydrophobic group that interacts with methionine 258, glycine 
.259 and phenylalanine 52 being part of a hydrophobic pocket such 

v that the distance between the centroid of said hydrophobic group 
and the centroid of the side chain of said methionine 258 ranges .' 
from 4.1-7.2 A, the centroid of said glycine 259 ranges from 4.7-7.7 A, 
and the cenfroid of the side chain of said phenylalanine 52 ranges 
from 4.1-9.1 A[;L 
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7." (Amended) A method of inhibiting at least one PTPase selected from the 
group consisting of Protein Tyrosine Phosphatase 1 B (PTP1 B) and/or T-Cell 
Protein Tyrosine Phosphatase which (TC-PTP) and/or other PTPases that are 
structurally similar to PTPT B comprising exposing said PTPase to a compound 
that fits spatially into the active site of said PTPase and the vicinity thereof , 
said compound comprising: r 

I. a phosphate isostere which forms a salt bridge to the guanidinium 
group of arginine 221 and forms a hydrogen bond with a hydrogen 
atom donated by the backbone amide nitrogens of arginine 221 and 
glycine 220 such that the distance between the centroid of the 
phosphate isostere group and (I) the centroid of said guanidinium 
group ranges from 3.50-4.20 A, (II) said arginine 221 backbone amide 
nitrogen ranges from 3.5-4.2 A, and (III) said glycine 220 backbone 
amide nitrogen ranges from 2.7-3.5" A; and \ 

II. (a), a cgrboxylic acid group or (b) [acarboxylic] a carboxvlic acid 
isostere group selected from the following 5-membered heterocycles 



H 
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Wherein said acid or isostere group forms a salt bridge to the side 
chain amino group of lysine 1 20 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said lysine 120 ranges from 3.4-4:1 A; and 

III. a hydrophobic group that interacts with the aromatic ring of tyrosine 
■ 46 such that the distance between the centroid of said hydrophobic 

group and the -centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and at least one of the following features IV and V: 

v 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 

' said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; or 

V. a hydrophobic. group that interacts with the imidazole ring of histidine 
182 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 182 
ranges from 4.4-6.5 A. . 

8. (Amended) A method of inhibiting at least one PTPase selected from 
the group consisting of Protein Tyrosine Phosphatase, IB (PTP1B), T-Cell 
Protein Tyrosine Phosphatase^ nd other PTPases that are structurally 
similar to PTP1 B comprising exposing said PTPase to a compound that 
fits spatially into the active site of said PTPase and the vicinity therof, 
said compound comprising: 
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I. an oxalylaimide which forms a salt bridge to the guanidinium group 
of arginine 221 and interacts with a hydrogen atom donated by the 
amide nitrogens of arginine 221 and glycine 220 such that the 
distance between the centroid of the carboxylic acid group of said 
oxalylaimide group and (I) the centroid of said guanidinium group 
ranges from 3.50-4.20 A, (II) said arginine 221 amide nitrogen ranges 
from 3.5-4.2 A and the distance between the amide carbonyl group 
of said oxalylamide group and the said glycine 220 amide nitrogen 
ranges from 2.7-3.5 A; and 

II. (a) a carboxylic acid group or (b) [acarboxylic] a carboxvlic acid 
isostere group selected from the following 5-membered heterocycles 

H . o /? 

N N N O- V 0H S' V 0H HN' V 0H . ' HN ;S ' Q , 

/"N . ■)=> /M f=> ' 

jr £r 0H fir fr 0H fir 

^OH H ^yOH • ^OH ^VOH 
HN' S 0 



wherein said acid or isostere group forms a salt bridge to the side 
chain amino group of lysine 120 such that the distance between the 
centroid of said carboxylic acid or carboxylic acid isostere and the 
side chain nitrogen atom of said lysine 120 ranges from 3.4-4. TA; and 
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III. a hydrophobic group that interacts with the aromatic ring of tyro'sine 
^ 46 wherein the distance between the centroid, of said hydrophobic 

group and the centroid of the aromatic ring of said tyrosine 46 ranges 
from 4.4-5.1 A; and at least one of the features IV and V: ' 

IV. a hydrophobic group that interacts with the aromatic ring of 
phenylalanine 182 such that the distance between the centroid of 
said hydrophobic group and the centroid of the aromatic ring of said 
phenylalanine 182 ranges from 4.4-5.1 A; or 

V. a hydrophobic group that interacts with the imidazole ring of histidine 
1 82 such that the distance between the centroid of said hydrophobic 
group and the centroid of the aromatic ring of said histidine 1 82 
ranges from 4.4-6.5 A. 

28. (Amended) The method of [claim 1] claim 1 wherein said 
compound is of the Formula 1 . 

• ' - ■ j 

29. (Amended) The method of any one of claims 1 to 10 wherein said . 
exposing step is effected by administering said compound to a mammal [including 

a human] in need of said inhibition. 

30. (Amended) The method of claim 29, wherein said mammal has a 
disease selected from the group, consisting of autoimmune diseases, acute and 
c^ronic__mf!gm 
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diseases] cancers , [and] type I diabetes, type II diabetes, arid obesity. 
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